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' .REMARKS 



•"^sAmaidment is in response to th"Joffice Action mailed October 172002. 
Reconsideration is .respectfully requested in view of the above amendments antt&e following 
remarks. ■ " " - - 



Rejection of Claims 1-7, 11-15 and 45 JprObviousness 
(Freud, et al. in view of Wilson, ct al. andManz '480) . 



The Examiner rejects claims 1-7, 11-15 and 45 under 35 USC 103(a) as beiftg - 
unpatentable over Freud, et al. in view of Wilson, et al. and Manz '450'. 

Independent claim 1 has been amended to specify that the material being crystalled is a 
protein. The Examiner is asked to recognize the well known difficulty asso2iated with 
crystallizing proteins.. Accordingly, "the Examiner is requested to less liberally rely on non- ' v 
protein crystallization art such as Manz '480 that have nothing to do "with- crystallization of ' •■ 
proteins to support his rejections for obviousness. " -1t 

Independent claim 1 has also been amended to specify: "within a microfiuidic device- 
delivering material to an enclosed microvolume via one or more lumens that each have a cross ■ 

sectional diameter of less than 500 microns to form a plurality of different crystallization 

samples within the enclosed microvolume." As ™ll be explained below, this claim language- - 
includes numerous distinctions over the^art relied upon by the Examiner. 

A.. ^ Use of Microfiuidic Devices ~ . ■- 

Claim 1 specifies "within a microfiuidic device, delivering material to an enclosed 
microvolume viabne or more lumens that each have a cross sectional diameter^fTess than 500 - 
microns." As recognized by U.S. Patent No. 6,409,832 to Wiegl, et al. at Col. 6, lineTtoXol. 8," 
line 31, fluids behave differently in microfiuidic .volumes than in other-larger volumes. For"" 10 " 
example, "most fluids show laminar behavior in miniature flow structures with^aiinei cross 
sections below 0.5mm." Wiegl, etal., Col. 6, lines l^or"^ ' 

By contrast to a microfiuidic device, Freud, et al, teaches that "the ports within the ' 
sidewalls of cell chamber 9 which secure probes 5 and 7 ^assembly 1 have a diameter in the 
range of abouf S- 10 millimeters." The stated diameter (5-10 millimeters) of these ports is very 
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large relative~fo the 5,00 micron diameter of the lumen used to deliver material to the enclosed 
micrdvolume specified m claim 1 .; . - -W^ .. 

^Eveh more significantly, Freud, etal. teaches^using a static system as opposed to a flow -* 
: - system when performing protein crystall^ations. Thus, unlikejhe' present invention, Freudfet'al. 
teaches not to use a lumen to deliver material to cell 9 where the protein crystallization ^ " 
experiment is performed. Rather; Freud, et al. teaches using the DLS pnbtdprobe in a static *" 
monomode for protein-crystallization. See Freud, et al., Col 7, lines 1 1-43. In paijiclSiar, Freud, 
et al. teaches af Col. 7,' lines 12-14 that "this DLS photoprobe assembly is Very versatile-and has' " 
applications other than just continuous flow dialysis. For example, a simple plasticjiup--like 
sample cell can be used .for routine static monomode analysis of small oj valUable samples." ' 
The ensuing discussion regarding protein crystallography must be. interpreted as being Freud's - • 
example of a static monomode analysis on a small and valuable crystallization sample: Hence, 
Freud, et al. fails to teach using a lumen to deliver the protein crystallization experiment to cell 9 
in addition to also failing to teach using of a microfluidic device. ' * - 

Since neither Freud, et al., Wilson, et al. nor Manz '480 teach the use of microfluidic " 
devices, none of these references can be viewed as being equivalent or suggestive to the 
microfluidic device used in the present invention. The Examiner is requested to'empTbyJViegl, 
et al. as the primary reference for his rejection which does teach a microfluidic device uled to 
perform protein crystallization. 

B. Forming a Plurality of Different Crystallization Samples ' 

in art Enclosed Microvolume , "'•■•• 
•" ' ■ • " 

Claim 1 also specifies forming "a plurality of different crystallization samples in an 
enclosed microvolume." In this regard,-Claim 1 further specifies that "the plurality of 
crystallization samples [in the enclosed microvolume comprise] a matenaPto be,ccystallized and 
.crystalfrzatiofi conditions which vary amofigthe plurality of crystallization sampTes.^one of - 
the fited references (Wiegl, et al., Ereud, et al., Wilson, et al. or &z «W0) teachforming a " " 
. plurality of different crystallization samples in an enclosed microvolume: Note for example that ' 
"the discrete cell chamber 9"of Freud, et al. Has no provisions for housing multiple different' 
crystallization experiments. Note also in this regard that' the crystallization chamber 39 in Wiegl, 
et al. only comprises a single crystallization experiment. Rather, upon careful review, the 
Examiner will reaHze that the references consistently teach that each crystallization sample is 

-5- 



Recetved from < 858 550 0992 > at 3/3/03 6:07:02 PM (Eastern Standard Time] 



Mar 03 03 03: 10p SYRRX LEGAL f>3, 858' 550 0992 p. 12 



or in.,- - 



^ positioned in its own separate and discrete volume. Since nQn^Tthe references, alone 

combination, teach forming ?a plurality of different cryslfetion samples in an enclosed * 

microvolume," the. Examiner's rejection'is unsupported and shoujd bTwithdrawn. • T r " 

U~- -Rejection of Claims 8-1 0,22-3-7 and 43 for Obviousness ^ 

(Freud, et al. in view o f Wilsonret al. and Man?: ' 48fn ^ " 

- - The Examiner rejects claims 8-10," 22-37 and 43 under 35 USC 103(a) as being.*" 
unpatentable over Freud, et al>in view of Wilson, et al. and Manz '480. ' 5 ' : ■ 

^- Independent Claim 37 ~ - 

~. Applicants bring thefact that claim 37 is an independent claim to the Examiner's - "" 

- attention. The Examiner's rejection" in regard to this claim is traversed for alf of the reasons 
provided in Section I above. - ,: - _ 

-B. Claims 22-36 „ " "" " ■■ K1 

As noted in Section I above, independent claim 1 specifies forming "a plurality of 
different crystallization samples in an-ehclosed microvolume." As also noted in fht above 
section, none of the cited references leach or suggest forming a plurality of different - 
crystallization samples in an enclosed microvolume. Claims 22-36 specify different mechanisms 
that may be used to form arid/or maintain the plurality of different crystallization samples in an 

- enclosed microvolume and thus further distinguish the already distinguished cited references. *' ~ 
For this further reason, the Examiner is requested to withdraw this ground of rejection. T! ~ 

III. Rejection of Claims 1(5-21, 38-42 and 44 for Obviousness *~" " 

(Freud, et al: in view o f Wilson, et all and Many. '48ft) 

The Examiner rejects claims 1 6-21, 38-42-and 44 under 35 USC 103(a) as being. " ^ - 
.^unpatentable over Freud, et.al. in view-6f Wilson, et aL„and Manz'^80. 

The Examiner rejecte-the above claims basically that the claims merely represent a matter 
of obvious choice or routine optimization. Applicants traverse the Examiner's summary 
rejection of these claims. 

-6- 



Received from < 858 S50 0992 > at 3(3/03 6:07:02 PM [Eastern Standard Time] 



Mar 03 03 03**1 Op SYkRX LEGAL- 



858 5S@ 0992 



The pending, claims specify detecting crystals.while in the microvolume by'x^ray 
spectroscopy, tt-ismoted that among the cited references, only Freud, et aUeiche^detecting 
proteirt^rystals while in the devi&H^wever, Freud, et al. uses light jffi&not x-ray energy to 
detect crystals, furthermore, Freud, et al. does not provide any teaching specifically directed to 
detecting protein" crystals as opposedto detecting other forms of particIes-'Hence, Freud, et air 
provides no customized teachingjegarding enabling the detection*' of protein crystals. -""T 
Wiegl, et al., which as discussed above should be the Examiner's primary reference ' 
_ instead of Freud, et al., does not teach analyzing- crystals in the microfluidic device. Rather, " 
Wiegl, et al. incprporates.a harvesting chamber 40 so crystals can be retrieved and analyzed : 
outside of the device. Thus, Wiegl, et al. teaches away from performing an x-ray spectroscopic 
- analysis of protein crystals in a microfluidic device. "" ~ 

Applicants are the only party to provide teaching as to how x-ray spectroscopic analysis 
of protein crystals can be performcdin a microfluidic device. The Examiner cannotdismiss - . 
Applicants' unique teaching to analyze protein crystals via x-ray spectroscopy while still in a 
microfluidic device as being obvious without citing prior art that teaches (a) performing x-ray 
spectroscopy while the crystals are still in the microfluidic device; and» how to perform this 
type of x-ray spectroscopy. For these various reasons, Applicants respectfully'request that the ' 
Examiner withdraw this further-ground of rejection. 
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CONCLUSION 



^^?" light ofthe Amendme^^J the arguments set forth abovefApplicants earnestly 



belfevethat they are entitled to betters patent, and rgspectfully^solicit the Examiner to expedite "* ^ 
prosecution of this patent application to issuance. Should toe-Examiner havetahy.questions/the 
Examiner is encouraged to telephone the undersigned. ^ ~ - 



Respectfully submitted, 



Date.-March 3. 2003 



bv: f)Qmj}\[ aEti. 



David J. Weitz 

General Counsel & V.P. Intellectual Property 
Syrrx, Inc. 

1 04 1 0 Science Center Drive 
San Diego, CA 92121-1125 
(858)731-3508 
(858) 550-0992 (fax) 



David J. Weitz ^ 
Reg. No. 3S7362 " 
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IJS Application Serial No. 09/87^05 



Version With Markings To Show Changes Made 

"* r .... „ — ~ _^ "-sr:." 

•^Claims 2-6, 22 and 45 ka^-been cancelled. ~ " « • — v ^ 

- Clauhs l, 25, 26, 27, 28, 29;33,34, 35, 36~and 37 have been amended jf^ows: 

1. (Amended) A method for determining crystallization cortditions-for a [material] 
protein, the method comprising: -• . J" 

[taking] within a microfluidic device, delivering mat e rial to an enclosed microvnlnme-via - 
one or more lumens that each have a cross sectional diam eter of less than -500 microns tn fn m i 
plurality of different crystallization samplesfin an] within the enclosed microVohime, the 
plurality of aUf^renlcrystallization samples comprising a [material] protein to be crystallized 
and crystallization conditions which vary among the plurality of different crystallization ** 
samples; 

^ - allowing crystals of the [material] protein to form iff the plurality of crystallization 
samples within the microfluidic devi ce- and 

identifying which of the plurality of crystallization samples within the microfl inHip 
device comprise a precipitate or a crystal of the [materiall protein . 

25. A method according to claim [25] 24, wherein the one or more dividers are 

formed of an impermeable material. ~ - ? 7 

26. A method according to claim [25] 24, wherein the impermeable material is an - 
impermeable liquid. 

-"^ " - 
_ 27. A method according to;claim [25] 24, wherein the impermeable material is an 
impermeable solid. _ " ~ - 

_ — " 

" *" 28 " ^method according to claim [25]. 24, wherein the one or more~dividers are - — 
formed of a permeable material. 

29. ^ A method according to claim [25] 23/ wherein the one or more dividers are 
formed of a semipermeable material. 
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' 33. A method^acconiing to claim [25] 24, wheipn at least one of the one qpfl&re 
dividers form an interface selected from the group consistog of liquid/liquid, liquid? g^^ -- , 
interface , liquid/ sblfd and liquid/ sol-gel interface;^ " " ' A 

~ • ^ — ..... 

^ 34. A method according to claim [25] M, wherein the one or more dividers are • 

'selected from the group consisting of a membrane, gel, frit, and matrix. "Ss^ ~ ' 

35, A method according to claim [25] 24, wherein the one or more dividers fuHction 
to modulate diffusion characteristics between adjacent crystallization samples; — 

-36. A method according to claim [25] 24, wherein at least one of the one or more 

dividers is formed of a semipermeable material which allows diffusion between adjaeent 
crystallization samples. _ " ' ' - 

37. (Amended) A method for determining crystallization conditions for a [material] 
protein, the method comprising- _ 

[taking] within a microfluidic devic e, delivering material to a plurality of enclosed *- 
microvolumes via one or more lumens t h at each have a cross sectional^iameter of-Iess than 500 
microns to form a plurality of different crystallization samples [in a] within the plurality of -. - 

- enclosed microvolumes, each microvolume comprising [onel'twffor more crystallization 

_ samples, the different crystallization samples comprising a [materialf protein to be crystallized " 
-and crystallization conditions which vary among the plurality of diff^nt'tirystallization^ " " 
samples; 

allowing crystals of the "[material] protein to form in the plurality of crystallization ~" 
^samples; and ^ " . - ^ " 

Identifying which of the plurality of crystallization samples comprise^recipFtate 

- or a -crystal of the ("materialf protein . - - - - - .... 
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*~ 1 • A^ethod for detennining crystallization conditions for^protein, the method 
comprising: - * ^ - - ~ - " - „ 

within a microfluidicdevipe, delivering material to an enclosed rnicrovoTume via one^r : „~ 
more lumens that eachiiave a cross sectional diameter of less than 500 microns to form a .. „ - 

plurality of different crystallization samples within the enclosed microvolume,,the plurality of " - • 

different .crystallization samples comprising a protein to be crystallized and crystallization 
. conditions which vary among the plurality of different crystallization samples; - " " 

allowing crystals of the protein to-form in the plurality of crystallization sampled within 7 J 
the microfluidic device; and - — '. 

idehtifying-which of the plurality of crystallization samples withm'thel^ciofluidic " ' - - 
device comprise a precipitate or a crystal of the protein. 

~n ,/ ' " ' • " ' • 

. J~ J A method according to claim 1 wherein the enclosed imcrovolurrie is a lumen. ... 

' - S 8. A method according to claim 1 wherein the enclosed microvolumS is a lumen 
with a cross sectional diameter of less than 2.5 mm. " - ' - 



9, A method according to claim 1 wherein the enclosed microvolunte is a lumen 
with a cross sectional diameter of less than 1 mm. - - :.. 

ylO. A method according to claim 1 wherein the enclosed microvolume is a lumen 
with a cross sectional diameter of less than 500 microns. 

h I'* ■ A method according to claim J wherein the enclosed microvolume is a 
microchamber. * * ^ 

"7 \£. -A method according to claim 1 wherein the enclosed microvolume is aiTeast 
partially enclosed within a substrate which comprises other enclosed microvolumes^hich also^ 
comprise crystallization samples. " 
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A method a <^ording to claim 1 wherein the enclosed jnicrovolui^e is at leaSt^- ■ ■ 
pai %!!y enclosed within a card shapecLsubstrate. " 

*HA A \ A method according to claim 1, the method further comprising perfSnirig a 
spectroscopic analysis o^a precipitate or crystal formed within the microvolume. J ^ 

- 0 ~ * ' 

^15: „ A method according to claimp4^ wherein the spectroscopic analysisls selected 

- from the group consisting of Raman', U\^vTS,-IR, and x-ray spectroscopy 

- , 4 *" 

1.6. A method according "to claim 14, wherein the spectroscopic analysis is x-ray *' 
spectroscopy. ' - ' ~ ■» 

■- 1 7. A method according to claim ^, wherein x-ray spectroscopy is performed such-, 
that a portion of the microvolume that the x-ray beam traverses contains 5t least as many = 
electrons as is contained in a material defining the portion ofthe microvolume that the x-ray""' 
beam traverses. 

5 ] 
I * 

—18. A method according to claWXWherein x-ray spectroscopy is performed snch 
that a portion ofthe microvolume that the x-ray beam traverses contains at least three times^as 
many electrons as is contained in a material defining the portion ofthe microvolume thatthe x- 
~ ray beam traverses. " " • „ . 

- . 1 9. A method according to claim J 6 y wherein x-ray spectroscopy is performed sITch 
that a portion ofthe microvolume that the x-ray beam traverses contains a? least five times & - 
many electrons as is contained in a material defining the portion ofthe microvolume that the x- " 

. ray beam traverses. ... 

. : ij ■ 

.20. A method-accord|ng to claim46, wherein x-ray spectroscopy is performed^uoh" 
that a portion ofthe microvolume that the x-raybeam traverses contains at least ten times as • 
many electrons as is contained in-a-material defining the portion ofthe microvolume that the x- ^ " 
ray beam traverses. ■ ' _ 

J 21 . A method according to claim 1 , wherein material defining the microvolume 
defines a groove that reduces a number of electrons that an x-ray beam used to perform x-ray 
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spectroscopy of a crystal within the microvolume traverses in the process of perfonffilg x-ray 



^spectroscopy on the sample within the microvolume. ' # v 



^ y ij*r. A metho&according to claim 1 , wherein thejmethod further comprises forcing 
~ " ?the Polity of differenrcryliallization samples within the enclosed microvolume. - 



' 4 24*- A method according to claim 1; wherein one or more dividers are-positioRki - 
within the enclosed, microvolume to separate* adjacent crystallization samples within the enclosed 
microvolume. ->.. 

" ~ ' ' - 

' 25. A method according to claim^< wherein the one or more dividers are formed of 

an impermeable material. - ... 

J26. A method according ttf claim ?4, wherein the impermeable material is an 
impermeable liquid. "1 ' ... • 



" • ^ 27. _ _ _ _ 

^ . is ah 

impermeable solid. 



A method according to claim 24, wherein the impermeable material 



'V ' 

; ~ 28. A method according to. claim 2^, whe^iir the one or more dividers are formed of 
a permeable material. 

_ -J 29. A method according to claim 2*, wherein the onror more dividers are formed of 
a semipermeable material.""" ' :i>. 

30. A method accordihg.to claim 2^ wherein the semipermeable material is a gas 

, 31. A method according to claim^T wherein the semipermeable material is a liquid.' 
■^7^ ~ " 2.^, ' Tf — 

C** 32. " .;A melhod according to claim $ wherein the sen^ermeable--m a ^rial a gel. 



- , "33. A method according to claitrT^ wherein at least one of the one or more dividers 
form an interface selected from the group consisting of liquid/liquid, liquid/ gas ifiterfaceriiquid/ " 
solid and liquid/ sol-gel interface. 
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% .. A method according to^cjaim X wherein the one or-irfbre^ividers are selected "'^m 
from the group consisting of a membrane, gelr&il,. and matrix. * - 

* w — - • - ■ • 

^ } 5 - , A method according to clairn^< wherein the one of more dividers function to ~„ 

modulate diffusion characteristics between adjacent cfystallization samples. **l ... 

~i } 0 36. A method according to claimjjic wherein at least one of the one or morl^ividers - 
is formed of a semipermeable"material which allows diffusion between adjacent crystallization " 
samples. -»' ' -•_ 

2,] 3,7. A method for determining crystallization conditions for a protein, the method 
comprising: " _ 

within a microfluidic device, delivering maFerial to a plurality of enclosed 

microvolumes via one or more lumens "that each have a cross sectional diameter of less trTan 500 

microns to form a plurality of different crystallization samples within the plurality of enclosed " - 

. microvolumes, each microvolume comprising two or more crystallization samples, the different 

crystallization samples comprising a protein tb be crystallized and crystallization' conditions . 

which vary among. the plurality of different crystallization samples; - • ■• ".; 

allowing crystals of the protein to form'in the plurality of crystallization samplesf " 
-and " 

~ identifying which of the plurality of crystallization samples comprise a precipitate 
or a crystal of the protein. - - , - I 

"" ..- _ l\ . .. - ' 

^ 38. A method according to claim ljsf wherein the x-ray spectroscopy is x-ray '"" 
diffraction. » ~ - - ~ 

_ 39 - A method according to claim Jo^wherein x-ray spectroscopy is performed sucTT ~" 
that a portion of the crystal or precipitate thaHhe x-ray beam traverses contains at least as" many " 
electrons as is otherwise traversed by thex-ray.beam when traversing a de^ice^mprising^the ~ 
microvolume. , *~ 

% U a/ ' " ^ "" 

// 40. • A method according to claim 46, wherein x-ray spectroscopy is performed such- 
that a portion of the crystal or precipitate that the x-ray beam traverses contains at least three 
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